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Abstract
We study the pair-production of right-selectron at a 500 GeV e−e− Collider followed by
their decay into an electron and a lightest neutralino. This lightest neutralino decays into
multifermion nal states in the presence of R-parity violating couplings. Detailed analysis of
possible signals are performed for some important regions of the parameter space. The signals
are essentially free from the Standard Model backgrounds.





Supersymmetry(SUSY), as one of the most attractive options beyond the Standard Model (SM),
has been studied for the past few decades[1]. From the theoretical point of view it oers solution to
the hierarchy problem. On the other hand, a lot of eorts have been devoted to look at the
phenomenological consequences of SUSY both at low-energy processes and at the high-energy
Colliders[2]. One of the candidates for a realistic model is the minimal supersymmetric extension
of the SM. In the SM, it is not possible to write down interactions which violate Baryon number
(B) or Lepton number (L) by one unit. The reason is that all the particles which carry these
quantum numbers are fermions. In the SUSY version of the SM, particle spectrum is doubled
and Baryon number and Lepton number are assigned to the supermultiplets, hence B = 1 or
L = 1 interactions are allowed. In the minimal supersymmetric standard model (MSSM) it is
assumed that B and L are conserved quantum numbers. This is ensured by imposing a discrete
multiplicative symmetry called R-parity [3] which is dened as
R = (−1)L+3B+2S
where S is intrinsic spin of the particle.
It can be checked very easily that R equals +1 for Standard Model particles and -1 for the
superpartners. An immediate consequence of R-parity conservation is that the sparticles appear
in pair at each interaction vertex. This leads to the fact that the lightest supersymmetric particle
(LSP) is stable. The interactions of the LSP must be of weak strength because they are mediated
by virtual sparticles which are known to be quite heavy (of the order of the electroweak scale). The
most favourite candidate to become an LSP is the lightest neutralino and the search strategies for
supersymmetry guided by the principle of R-parity conservation are to look for signals with large
missing energy and momentum carried by an undetected neutralino [2]. Also the LSP is a good
candidate for the cold dark matter [4]
The conservation of R-parity, however, is not prompted by any strong theoretical reason, and
theories where R-parity is violated through nonconservation of either B or L have been considered.
Such scenarios can be studied by generalising the MSSM superpotential to the following form [5] :
W = WMSSM + W 6R (1)
with

























Here, H^1, H^2 are the SU(2) doublets Higgs superelds which give rise to the masses of down-type
and up-type quark superelds respectively and L^ (Q^) denote lepton(quark) doublet superelds.
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E^c, D^c, U^ c are the singlet lepton and quark superelds. i; j; k are the generational indices and we
have suppressed the SU(2) and SU(3) indices. The ijk are anti-symmetric in i and j while the
00ijk are anti-symmetric in j and k. The rst three terms in W 6R violate lepton number and the
last term violates baryon number. It is obvious that both the L and B violating terms can not be
present if the proton is stable. In order to get a large proton lifetime ( 1040 s)[6] it is sucient
to demand that either L or B is violated which in turn breaks R-parity. R-parity violation leads
to considerable changes in the phenomenology. The most important consequence is that the LSP
can decay now. Also, the lightest neutralino need not be the LSP because it is no longer a stable
particle. The lepton number and baryon number violating terms mentioned above have received a
lot of attention and constraints have been derived on these new couplings from present experimental
data [7]. Prospects of R-parity violation have been studied in the context of following present and
future Colliders: e+e− at LEP, ep at HERA, pp at Fermilab Tevatron, pp at LHC, e+e− and eγ
at NLC [8{10]. Here we investigate the signatures of R-parity breaking at future e−e− Linear
Collider. Our aim is to study the pair production of right selectron ( ~eR) which will then decay
into electron and a neutralino. Finally neutralino will decay into multifermions through dierent
R-parity violating couplings.
In this paper we shall discuss the R-violation in three separate categories for the convenience of
the analysis. We will consider, in turn, W 6R with either the - or the 0 or the 00 terms existing in
the superpotential at a time. The bilinear term iL^iH^2 is also a viable agent for R-parity breaking
which can induce vacuum expectation values for the sneutrino elds and generates a tree-level mass
for one of the neutrinos [11, 12]. This scenario has been studied by several authors in the context of
recent results from SuperKamiokande (SK) data on atmospheric neutrinos [13] and attempts have
been made to nd out the correlation between the given pattern of neutrino masses and mixings
and Collider signatures of supersymmetry [14]. So far, no work has been reported which includes
the study of R-parity violation through the bilinear term in the context of e−e− Collider and we
wish to discuss it in our future work which requires a separate analysis altogether [15].
The paper is organised as follows. In section 2, we describe the physics goals of e−e− Colliders
and its advantages and disadvantages from the point of view of supersymmetry search. In section
3 we will discuss the numerical results followed by our conclusions in section 4.
2 Search for supersymmetry at e−e− Collider
As we know, the current e+e− Collider at LEP is at the verge of its closing. Apart from putting
some lower bounds on dierent SUSY particles, there has been no sign of new physics beyond the
SM from LEP. Perhaps one can hope to see some signals beyond the SM at RUN-II of Tevatron
and of course, the LHC but the clean environment of Next Generation e+e− Linear Collider will
denitely complement the signatures from hadron Colliders. Even if SUSY is discovered at LHC,
NLC can be used as a machine for precision measurements for dierent SUSY parameters [16].
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Before going on to the discussion of supersymmetry search, let us rst mention in brief, the
unique features of an e−e− Collider which establishes its importance in order to make model
independent measurements at future high-energy physics experiments [17]. First of all, it should
be emphasized that at linear Colliders the replacement of a beam of positrons with a beam of
electrons can be achieved in a rather straightforward manner and one can lead to the option of
colliding electron beams.
At e−e− Colliders, the initial energy is well known and both the e− beams can be highly polar-
ized so that the initial states are specied. The backgrounds are, in general, extremely suppressed
and they can be reduced further with specic choices of the beam polarizations.
Another important feature of the e−e− Collider is its behaviour near threshold which shows a
sharp rise in the selectron pair production cross section. This enables one to measure the selectron
masses very accurately (with statistical uncertainty M ~eR of the order of few MeV). In contrast,
at an e+e− Collider the threshold measurement is rather poor, which compels one to determine the
~eR mass (with an error of few GeV) from the measurement of electron endpoint energy [18]. The
study of slepton flavor violation can also be done very eectively in an e−e− Collider.
Since the initial state has total electric charge Q = −2 and total lepton number L = 2, it
actually forbids the pair productions of most of the superpartners by virtue of total charge and
lepton number conservation. This is one disadvantage of e−e− Colliders where only slectrons can
be pair produced through the exchange of a Majorana neutralino in the t-channel as shown in Fig.




Figure 1: The contribution to e−e− ! ~e−~e− from t-channel Majorana neutralino exchange.
Collider program from the point of view of SUSY studies one is conned to the production of a pair
of selectrons. Let us rst consider the pair production of ~eR in the absence of flavor mixing and
try to see the kind of nal states available assuming R-parity conservation. At an e+e− Collider
the ~eR pair production is allowed through the s-channel γ and Z exchange as well as through the
t-channel ~0 exchange. The ~eR can now decay to a neutralino and electron leading to the nal
states of the type
e+e− −! ~e+R~e−R −! e+e− ~01 ~01 (4)
If kinematically allowed, decay of ~eR into higher neutralino states can also be possible.
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The possible backgrounds are listed below among which the rst two can be eliminated with
the use of right polarized electron beam while the remaining two can not be eliminated.
e+e− −! W+W− ! ‘+‘− + pT=
e+e− −! W+W− ! ‘+‘− + pT=
e+e− −! eW ! e‘ + pT=
γγ −! W+W− ! ‘+‘− + pT=
As it is already mentioned, at an e−e− Collider slectron pair production is possible only through
the t-channel neutralino exchange[19, 20]. In this case there is no question of interference between
the s- and t-channel diagram as compared to the e+e− mode and hence the production cross section
is always larger. It has been shown [20] that the ~eR pair production cross-section is much larger
than ~eL pair production at polarized e−e− Collider. This enhancement of cross-section in ~eR pair
production over ~eL pair is due to the dynamics involved in e ~eL˜0 coupling. This motivates us
to concentrate on the pair production of ~eR assuming 90% right handed polarized initial electron
beam. In Fig. 2, we present contours for the cross section (in fb) for the production of ~eR− ~eR−
nal states in the (;M2) plane for tan  = 2; 20; 40 and
p
s = 500 GeV. The mass of the right
selectron is assumed to be 150 GeV for the plots in the left column and 200 GeV for the plots in
the right column.
The explanation of the variation of cross section with the parameters which appear in the
neutralino mass matrix, as shown in Fig. 2, is as follows. The Ruled out by LEP-2 area represents
the region which is disallowed by the Chargino search at LEP-2 and corresponds to a mass of the
lighter Chargino (~1 ) less than 98 GeV [21]. This limit comes purely from kinematic considerations
and does not depend on whether R-parity is conserved or violated. The area which is marked as X
in the gure is not allowed because here the selectrons become lighter than the lightest neutralino
and hence the selectron decaying to the lightest neutralino is forbidden. Since we are considering
right selectron pair production, the contribution to the cross section comes mainly from the lightest
neutralino which is dominated by Bino over a large part of the parameter space. Here we assume
the GUT relationship between the SU(2) and U(1) gaugino soft mass parameters M2 and M1,
M1 = 53 tan
2 W M2. The amplitude in this case requires a t-channel neutralino mass insertion. As
it is evident from these gures, increasing M2 leads to larger cross sections for a xed , because
M1, which actually controls the lightest neutralino mass when  is heavy, is also increased at the
same time. For lower values of , the Bino component in the lightest neutralino starts decreasing
which means a fall in the cross section and hence in order to get the same cross section the value
of M2 (consequently the value of M1) must be increased. With the increase in selectron mass the
available phase space reduces and in order to get the same cross section as in the left column one
must go to higher values of M2.
The decay of right selectron yields following nal state
e−e− −! ~eR− ~eR− −! e−e−˜01˜01 (5)
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This will give rise to two like sign electrons and large pT= signature. However, right-selectron can
also decay into heavier neutralino states, if it is allowed by kinematics. In that case, the cascade
decay of heavier neutralino will produce more complex signals. For the simplicity of our analysis,
we will not consider such decay patterns here. The SM backgrounds for the above mentioned signal
e−e−˜01˜01 will arise from
e−e− −! W−W− ! ‘−‘− + pT=
e−e− −! W−W− ! ‘−‘− + pT=
e−e− −! e−W− ! e−‘− + pT=
γγ −! W+W− ! ‘+‘− + pT=
e−e− −! e−e−ZZ ! e−e− + pT=
The same sign W pair production is forbidden if one assumes that total lepton number is conserved
in a certain process. The next two background processes can be eliminated by the use of right
polarized electron beams. Since the nal state contains two same sign electrons (assuming no
flavor mixing), the possible background from γγ collision is eliminated. And the nal one can be
eliminated by choosing suitable kinematical cuts. This kind of signal and the above mentioned
backgrounds have been well studied [20].
In the light of the above discussion, the next question which comes to ones mind is what could
be the potential signatures at an e−e− Collider when R-parity is violated. As we will see in the
following section, since the lightest neutralino will decay now it will lead to multilepton nal states
with missing energy almost free from Standard Model backgrounds.
3 Decay of ˜01 and associated signals
In this section we will discuss the possible signatures arising from the decay of LSP through dierent
R-parity-violating interactions, through sfermion (sleptons and squarks) exchange diagrams. These
Feynman diagrams and the amplitudes can be found in the literature [10, 22]. Here, we make the
assumption that of all the couplings which violate R-parity, only one is dominant at a time, which is
motivated from the fact that in the SM top quark Yukawa coupling is much larger than the others.
Further, we assume these couplings to be much smaller than the gauge couplings, though, we require
them to be large enough to make the LSP decay inside the detector. A generic R-parity-violating
coupling should be larger than 10−5 to satisfy the above requirement [23, 7]. In our subsequent
analysis we take these couplings in the range 10−1 to 10−2. If the R-parity-violating operator is
of the type LLEc, the nal states will have two charged leptons and a neutrino. The flavour of
these leptons are determined by the type of ijk coupling. If the R-parity-violating operator is of
the type LQDc, the nal sates will have either one charged lepton or a neutrino associated with
two quarks. Finally in the presence of Baryon number violating coupling U cDcDc, the nal state
will have three quarks. Through out this analysis we assume 250 GeV left-slepton mass (sneutrino
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mass is related to left-slepton mass through SU(2) relation) and 500 GeV squark mass. All the
squarks have been assumed to be degenerate in mass. In our parton level Monte Carlo analysis we
treat quarks/partons as jets, and the direction of jets are same as that of initial quarks/partons.
We impose following selection criteria for these leptons and jets:
p`T > 5 GeV; j`j < 3; pjT > 15 GeV; jj j < 3: (6)




2, jj and jj being dierence of pseudorapidities and azimuthal angles, re-
spectively corresponding to two jets. The lepton is isolated from a jet if Rjl > 0:4, where Rjl
is dened in the same way as above.
3.1 Signals from -type couplings
Let us now discuss the signals which can be looked for when R-parity is violated through the terms
of the type  LLEc. The pair-produced LSP’s from the decay of the two right selectrons will lead to
the nal state consisting of e−e−+4‘+pT= . The flavour of the leptons coming from the neutralino
decay will depend on the particular type of coupling involved. For example, 123 coupling gives
˜01 −! e−+; e−+; e+−; e+− (7)
with equal probabilities. However, for simplicity we have considered a common value for all flavour
combinations ijk. In order to tag the lepton flavor one must multiply the signal cross section with
the eciency of the corresponding lepton flavor identication.
Since there are two neutrinos in the nal states, reconstructing the mass of the LSP in such a
case is not possible. However, the kind of nal state mentioned above is spectacular in the sense
that it is free from Standard Model background and permit easy detection at an 500 GeV e−e−
Collider.
In Fig. 3, we have shown the transverse momentum (pT ) distribution of the charged leptons
produced in the nal state for M ~eR = 150 GeV, and following set of input parameters  =
−450 GeV, M2 = 200 GeV and tan  = 2. At this value of parameters M˜01 = 103 GeV. For
later studies of distributions we will use this set of input parameters. It is easy to see from this
distribution that all the six leptons survive the p`T > 5 GeV cut. Out of six leptons, two come from
the decay of ~eR, rest four leptons come from the decay of ˜01.
We have displayed in Table 1, some representative values of the cross sections after putting
the selection cuts ( as discussed earlier) in order to get an idea about the strength of the signal.
Two values of the right selectron mass, namely, m~eR = 150 (GeV) and m~eR = 200 (GeV) have
been considered for the calculation of the cross sections. As is evident from this Table, large cross
sections may be obtained for a considerable region of the parameter space and with a projected
luminosity of 50 fb−1 at an e−e− Collider one could see some thousands of events per year.
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3.2 Signals from 0-type couplings
The decay pattern of the LSP changes as we go on to the R-parity violating couplings of the type
0 LQDc. For example, 0123 coupling gives
˜01 −! esb; e−cb; esb; e+cb (8)
with comparable probabilities. As before, we again consider a common value for all flavour com-
binations ijk. To identify the nal state flavours one has to take into account the reduction in
cross-section due to flavour tagging eciency. We categorize the signals in the following manner.
All these states are assumed to be accompanied by two like sign dielectrons arising from ~eR decay.
1. 2‘ + jets; both ˜01 −! ‘jj
2. jets + pT= ; both ˜01 −! jj
3. ‘ + jets + pT= ; one ˜01 −! ‘jj, other ˜01 −! jj
The last channel will be enhanced by a combinatoric factor of 2. One should notice that the
Majorana nature of the neutralino will lead to like-sign dileptons (LSD’s) in the decay product of
LSP, however, this cross-section will be reduced by factor of 8. If the nal state charge identication
can be done with a reasonable eciency, then these LSD signals could be treated as smoking gun
signatures for R-parity-violating supersymmetry, as they have no SM backgrounds. The selection
cuts (as discussed earlier) are applied to the leptons and jets. After ordering the jets (Ej1 > Ej2 >
Ej3 > Ej4), we study their pT distribution. It can be seen from Fig. 4, that the selection cut on
jets pT > 15 GeV will not allow to observe all the four jets in the detector. In addition to this,
some of these jets may get merged leading to further degradation in the total observed jets. We
assume that the soft jet ( with pT < 15 GeV) will contribute to pT= , however, it is clear from the pT=
distributions in Fig. 5 that the contribution of softer jets towards the pT= is very small, neutrinos
are the main source of pT= signals.
Finally in Table 2 we give cross-sections for signals for two ~eR mass 150 GeV and 200 GeV.
Cross-sections for heavier right-selectron mass (= 200 GeV) is lower than 150 GeV ~eR mass, just
because of lack of enough phase space. The dierence in three cross-sections in each row can
be explained from the branching ratio of ˜01 in two dierent channels ‘
jj and jj. The inputs
remain same as in Table 1. The cross-sections for these various channels are fairly large over a wide
region of parameter space which is accessible in a 500 GeV e−e− Collider. Signals corresponding to
e−e− + jets + pT= and e−e− + ‘ + jets + pT= nal states may have the Standard Model background
coming from W−W−ZZ production. But this cross section is found to be too low (< 40 fb) and
does not aect the signal in a signicant way.
If the produced LSP is highly relativistic, then its decay product will conne within a narrow
cone around the direction of the LSP. In that case, the lepton (decaying from LSP) in a particular
hemisphere is identied and its invariant mass is constructed with all jets in the same hemisphere.
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Similar thing is done in the opposite hemisphere. Then we demand that these two invariant masses
should lie within 10 GeV of each other. If these two invariant masses are equal or nearly equal, we
can say that they arise from same parent particle. In Fig. 6 we represent such an invariant mass
distribution, which show a distinct peak at the LSP mass (= 103 GeV).
3.3 Signals from 00-type couplings
Finally, the presence of 00 in the superpotential can induce B number violating decay of LSP. In
this case, LSP will simply decay into three hadronic jets.
e−e− −! ~eR− + ~eR− ! e− + e− + ˜01 + ˜01 ! e−e− + 6 jets (9)
where sets of three jets have invariant mass peaking at the neutralino mass (assuming all the jets
are seen). As before, we impose the selection cuts on leptons and jets. From the pT distribution
of six jets in Fig. 7 it is clear that for this value of LSP mass (= 103 GeV), most of the jets are
hard enough to satisfy the jet trigger requiremnet as discussed previously. From the jet number
distributions in Fig. 8, we see that inspite of large number of jets, the cross-section prefers to peak
at 5-jet channel, though we sill have substantial cross-sections in 4 and 5-jet channels. From this
behaviour it is obvious that there is a high probability of jet merging, which is highly dependent
on the mass of the parent particle (LSP) from which these jets originate. For lighter LSP, having
greater boost, the decay products (jets) will be more collimated compared to a heavier LSP, where,
the decay products are well separated and spherically distributed. In Table 3 we give signal cross-
sections for some representative values of parameters. In this case, we assume, the squark mass
to be 500 GeV, which enters as a propagator in the decay LSP. One can also reconstruct LSP
mass using following strategy: selecting the hardest jet in the nal state, then its invariant mass is
constructed with all other jets in that hemisphere. Similar thing is done in the opposite hemisphere.
Then we demand that these two invariant masses should lie within 10 GeV of each other. If these
two invariant masses are equal or nearly equal, we can say that they arise from same parent particle.
Though we will not present here the invariant mass distribution, similar kind of studies have been
done by other authors and also by the ALEPH Collaboration in their study of the (now defunct)
4-jet anomaly [9, 10, 24].
The possible SM background may arise from e−e− ! e−e−ZZ, with hadronic decay of Z,
leading to e−e−+4j nal state. One can make a rough estimate for this background. After putting
the selection cuts and including the relevant branching ratios the cross-section for e−e− ! e−e−Z
is of the order of 100 fb. This cross-section will get electro-weak suppression if another Z boson is
radiated, moreover, the Br:(Z ! qq) will further reduce this. After all these, if this background
is still comparable to the signal, then this can be eliminated by imposing the condition that the
pair of dijet invariant mass Mjj should not peak around MZ . However, this may reduce the signal




We have discussed the pair production of right selectron at a 500 GeV e−e− Linear Collider in the
R-parity violating supersymmetric model. Decay of right-selectron can yield a nal state with an
electron and a neutralino, mostly LSP. Hence, we have two like-sign dielectrons and neutralinos
in the nal state. We have assumed that R-parity is weakly violated and thus only the LSP
will decay into multifermion states. Dierent possibilities have been considered and it seems that
rather optimistic signals can be seen for this kind of models. Decay of LSP gives charged leptons,
jets and neutrinos in the nal state. The behaviour of these leptons, jets and missing transverse
momentum (mainly due to neutrinos) have been analyzed using a parton level Monte Carlo event
generator. This also enables us to study the approximate distributions for dierent kinematic
variables of leptons and jets. Decay of LSP through L number violating coupling (), leads to a
very distinct signal with hard isolated leptons and large missing transverse momentum. There are
no SM processes which can mimic this signal. Similarly, for 0ijk couplings, the signal basically
consists of charged leptons, multiple jets and/or missing transverse momentum. In addition to
this, the Majorana nature of LSP gives rise to like-sign dilepton signals with practically no SM
backgrounds. It has been demonstrated that the reconstruction of lepton-jet invariant mass can give
a rough estimate for LSP mass. For 00ijk coupling, the nal state will have multiple jets associated
with like-sign dielectrons. It has been shown that possible SM background could be reduced by
using some kinematic cuts on the jets. In this case also it might be possible to determine the LSP
mass from the jet invariant mass reconstruction.
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Figure 2: Contours of cross section (in fb) for production of a pair of right selectrons at an e−e−


















Figure 3: PT distribution of leptons for ijk case. The input parameters are  = −450 (GeV),
M2 = 200 (GeV) and tan  = 2. The numbers adjacent to each curve represents leptons with
following energy ordering: E`1 > E`2 > E`3 > E`4 > E`5 > E`6.
14
m~eR = 150 (GeV) m~eR = 200 (GeV)
 (GeV) M2 (GeV) tan  m~01
(GeV)  (fb)  (fb)
-450 200 2 103.1 1301.84 910.0
-375 250 2 128.4 1476.75 1135.46
400 250 2 118.9 1456.88 1090.58
-500 280 20 140.2 1522.05 1240.32
375 200 20 98.5 1268.07 872.67
475 265 20 131.6 1511.86 1179.91
-480 300 40 149.8 1323.59 1300.34
-350 225 40 111.5 1378.25 1000.06
400 200 40 99.0 1273.60 877.56
Table 1: Signal (e−e− + 4‘ + pT= ) cross-section assuming LSP decays through ijk coupling for






















Figure 4: pT distribution of jets for both ˜01 ! ‘jj channel through 0ijk coupling. The numbers




















Figure 5: pT= distribution of for 0ijk case. a: both ˜
0
1 −! ‘jj b: both ˜01 −! jj c: one
˜01 −! ‘jj other one ˜01 −! jj
17
m~eR = 150 (GeV) m~eR = 200 (GeV)
 (GeV) M2 (GeV) tan  m~01
(GeV)  (fb)  (fb)
517.48 348.12
-450 200 2 103.1 807.92 543.50
359.79 245.42
535.74 396.02
-375 250 2 128.4 897.26 663.26
413.57 306.51
140.20 101.40
400 250 2 118.9 721.34 521.74
328.35 239.28
338.21 258.00
-500 280 20 140.2 924.92 705.48
431.58 328.91
218.46 144.43
375 200 20 98.5 748.87 495.11
330.53 222.27
290.08 216.75
475 265 20 131.6 886.26 662.25
410.00 306.89
328.08 255.30
-480 300 40 149.8 937.92 729.86
441.01 342.72
258.68 181.27
-350 225 40 111.5 813.17 569.85
366.57 259.44
242.02 160.26
400 200 40 99.0 766.16 507.35
338.51 228.0
Table 2: Signal cross-section assuming LSP decays through 0ijk coupling for some representative
values of input parameters. In each row, the rst, second and third numbers correspond to cross-
sections for the following nal states e−e− + 2‘ + jets, e−e− + ‘ + pT= + jets and e−e− + jets + pT=
respectively.
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Figure 6: Distribution in invariant mass reconstruction from (a) the lepton and all jets in the same



























Figure 7: pT distribution of jets for 00ijk case. The numbers adjacent to each curve represents jets

















Figure 8: Number of jets (Njet) when ˜01 ! jjj through 00ijk coupling.
21
m~eR = 150 (GeV) m~eR = 200 (GeV)
 (GeV) M2 (GeV) tan  m~01
(GeV)  (fb)  (fb)
-450 200 2 103.1 1639.20 1102.68
-375 250 2 128.4 1806.92 1335.65
400 250 2 118.9 1787.61 1292.93
-500 280 20 140.2 1893.63 1444.33
375 200 20 98.5 1607.57 1062.79
475 265 20 131.6 1851.47 1383.46
-480 300 40 149.8 1934.25 1505.28
-350 225 40 111.5 1709.26 1197.77
400 200 40 99.0 1613.00 1068.08
Table 3: Signal (e−e− + jets ) cross-section assuming LSP decays through 00ijk coupling for some
representative values of input parameters.
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